SUMMARY Antibodies directed against ethanol altered liver cell components have been detected in the serum of nearly 50% of patients with alcoholic liver disease although the pathogenetic mechanisms are unclear. The importance of ethanol metabolism in the generation of new antigenic determinants on liver cells was investigated by in vivo inhibition of alcohol or acetaldehyde dehydrogenase and an induced cytotoxicity assay. There was a significant reduction in cytotoxicity to hepatocytes isolated from rabbits treated with ethanol 1 g/kg when the metabolism of ethanol to acetaldehyde by alcohol dehydrogenase was inhibited. In contrast when the oxidation of acetaldehyde was inhibited by disulfiram cytotoxicity was significantly enhanced. These results show that ethanol metabolism is integral to the expression of the ethanol related determinant and suggest that an impaired ability to metabolism acetaldehyde could lead to the development of immunological reactions to alcohol altered liver membrane antigens.
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Although the risk of developing alcoholic cirrhosis is related to the quantity and duration of alcohol consumption' and good evidence exists for a direct toxic effect of ethanol or one of its metabolites on hepatocyte function2 there is considerable variation in the individual susceptibility to the hepatotoxic effects of alcohol.3 The association between the histocompatability antigens HLA B8 and DR3, genetic markers of several immune mediated disorders, and the more rapid development of cirrhosis4 in addition to the increased incidence of autoantibodies in patients with alcoholic cirrhosis suggest the involvement of host immune factors.5
In patients with alcoholic hepatitis, several investigations have shown cellular i.mmune reactions to normal rabbit hepatocytes,6 acetaldehyde7 and alcoholic hyaline.8 Antibodies reacting with normal liver cell components such as the liver specific lipoprotein complex have also been identified in the sera of patients with alcoholic hepatitis and cirrhosis. The presence of the altered hepatocyte antigen was detected using 10 sera known to contain the specific antibody from a previous induced cytotoxic assay .10 In the presence of the altered antigen the antibody will bind to the cell and render it susceptible to cytotoxicity by normal lymphocytes in the cytotoxic assay.
The liver was minced using sterile scalpels and, after three washings was incubated for four hours with 0-01% collagenase (Boehringer) in 10% fetal calf serum (Gibco) and RPMI 1640 at 37°C in an atmosphere of 5% C02/95% 02. After serial washings isolated hepatocytes were removed and maintained in short term tissue culture for up to one week. Hepatocytes were then seeded into micro cytotoxicity plates (Falcon) to give 200 cells per well. After overnight incubation at 37°C, the cells were incubated for two hours with 10 ,ul of test serum absorbed with normal hepatocytes and diluted 1 in 100 in RPMI 1640 or 10% fetal calf serum in at least 10 separate test wells.
Lymphocytes were isolated from normal individuals using dextran sedimentation, cotton wool incubation and Ficoll-Triosil density centrifugation. Lymphocytes were then added to the washed hepatocytes to give a ratio of 100 lymphocytes to each hepatocyte. After fixing and staining the remaining adherent hepatocytes were counted without knowledge of the dose of ethanol or enzyme inhibitor used and the percentage cytotoxicity determined from the formula:
NC-NT % cytoxicity=
x 100 NC where NC=mean number of cells remaining in control wells and NT=mean number of cells remaining in test wells.
Results
All 10 sera induced significant cytotoxicity (median 41%, range 37-53%) to hepatocytes isolated from rabbits pretreated with ethanol 1 g/kg daily ('high dose'), whilst only one of these sera induced significant cytotoxicity to target hepatocytes isolated from rabbits pretreated with ethanol 0-1 g/kg ('low dose'). The median cytotoxicity value of 8% (range 0-53%) for the latter group was significantly different to values in the high dose ethanol treated group (p<0.01) (Fig. 1) . None of the sera induced cytotoxicity against hepatocytes from a control, non-alcohol treated group of animals (Fig. 2) .
There was a significant reduction in induced cytotoxicity to hepatocytes isolated from animals pretreated with high dose ethanol when the metabolism of ethanol to acetaldehyde by alcohol dehydrogenase was inhibited with 4 methyl pyrazole (median cytotoxicity 22%, range 0-55% p<001) (Fig. 2) .
Furthermore, when the oxidation of acetaldehyde was inhibited by disulfiram in animals treated with low dose ethanol all 10 sera demonstrated enhanced cytotoxicity to target hepatocytes. The median cytotoxicity value of 37% (range 34-45%) was significantly different from that obtained with low dose ethanol treatment alone (p<001). The present findings of a significant reduction in cytotoxicity when the oxidation of ethanol to acetaldehyde by alcohol dehydrogenase was inhibited by 4 methyl pyrazole, suggest, however, that such a --~direct effect is improbable and that ethanol metabol-* ism is a prerequisite for the expression of new antigenic determinants on liver cells. Furthermore, the observation that cytotoxicity to target hepato-.^-cytes isolated from rabbits pretreated with low dose Olg/kg ethanol alone is significantly enhanced when the metabolism of acetaldehyde is inhibited with dii to contain sulfiram suggest that acetaldehyde is specifically {from responsible for initiating changes in the hepatocyte I-1 glkg, plasma membrane. Supportive evidence that an
Presents the aldehyde radical plays a crucial role in generation of altered liver cell determinants after alcohol administration is reported by MacSween. 14 Hepatocytes isolated from rabbits pretreated with either methaty induced nol, ethanol or propran-1-ol, all of which are s observed metabolised to their corresponding aldehydes within le.
the liver resulted in significantly enhanced liver membrane antibody seropositivity which was not evident with pretreatment with propran-2-ol which is metabolised to the corresponding ketone. 
